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(54) CHEMICAL MECHANICAL POUSHING(CMP) SLURRY OF COPPER AND APPLICATION 
METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CMP slurry 
capable of forming interconnection of copper without the 
problem that a throughput becomes inappropriate due to 
slow removing speed. 

SOLUTION: In a CMP method, a copper layer 22 is 
formed. The copper layer 22 is exposed to a slurry 24. 
The slurry 24 contains an oxidizing agent like hydrogen 
peroxide, an abrasive like carboxylic-acid alumina as an 
ammonium salt, triazole or derived triazole, and solution 
to keep a solvent at equilibrium like demineralized water. 
The copper layer 22 is polished with the slurry 24 at high 
removal speed, contamination and dents in the copper 
layer 22 are reduced, and a flat face with good 
interconnection is obtained. The slurry 24 has good 
selectivity with respect to oxides, so that a copper 
device with good electrical characteristics is obtained. In 
addition, the slurry 24 is environmentally friendly as 
compared to conventional ones. 




LEGAL STATUS 

[Date of request for examination] 



13.04.2000 



■» r\ i r\r\r^r\ 



Searching PAJ 



2/2 ^— v 



[Date of sending the examiner's decision of 09.04.2002 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 2002-1261 1 
of rejection] 

[Date of requesting appeal against examiner's 08.07.2002 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



d9) B*nftifjT u p) (12)^ US ^ pf'iifS (A) (in^^mm^Pis^ ^ 

Sl¥ 11-238709 

(43)^^ 0 M11^( 1 9 9 9 ) 8A3 1B 



(51) Inl.CI. * 




F I 




HO 1 L 21/304 


622 


H01L 21/304 


622 D 


B24B 37/00 




B24B 37/00 


H 


HO i L 21/467 




H01L 21/467 










TfcfiS* S#^0>ft3 FD (±7W) 


(2 1) tt\ BS#^ 


t& SI 3*10 — 3095 1 0 


(71) HiBS A 


390009597 












( 1 9 9 8 ) 1OH140 




MOTOROLA 1NCORPORAT 








RED 


(3l)®tf;fll±^#^ 


9 5 4 1 9 0 






(32) @5 5fe 0 


1997f 10^200 




-f-Xh - 7 ^ -n-Hl 30 


<33)©ftt&£«i] 


*E (US) 




3 








r b: y h • *7 y y 








7*U*efl^x*1*Xil«*--X^>. ^ 








>A*- • X- 1 0 6 • 'y'XX h • 9 -f U 7 








A ■• /> • H7-f^2 8 0 9 






(74)ftSA 


*ft ifr wis) 











(54) imwnzm ®o£&(D<t¥wmte%)m& <cmp> x7'j»j:3fo«fl*s 



(57) [Hft) 

i^T*. iB<DCMPcoraHB*»ifc"raafisa 
cMPx^u&fgftf a. 

[«Pft¥R] Ml (22) 0>fc¥ttttttftffl« (CMP) 

MB (22)^^^-r^c<h»: cfcox^^n^o 

fgfi (22)te* . X5U (24) JCPE£*l£o ^0>X 
5»J (24) \*s i§Kfl:*S*0<fc3ftRffc»K 7>^E^ 
^A*<Di5ft*Jb*>»it7^3+<H0>J;'5ftWJ»ffl 
X7'J, tt«<OhU7V'-^*fcl*iJR£Mhy7^ 

Sfc<D££tf« -t<DX7U (24) (Dffiffidcfcfl. iBBfcS 

iiKTifi® <22)£wsu -enjCcfcoT, $s (22x0 

ati*. X7'J (24) a, Kfb«;icM-rsAv>ig«tt^ 
ta«K^. ft^«ft«»te**r**iH^wxic 




( 

I 

ft*««MM9Bf»X»U (24) TJ)D 

ttifcffl : 0 . 21ft/t-t>^2 omS/t-ir> hcr> 
ttfflcorfni^^Kift : &,fctfl . 0Eft/s-*>h-12 

[6**^2] S8(B» (10) ±(Dffl@ (2 2) £W® 
T£#r£T£^T : ±&D&£*rT*SJ§ig#® (20) * 
»fiST*»» : ME««*1 (2 0) <c«*HneSJft 

; MEi»n«0**j:tfttB»*f«*>ttE± 

MEM (2 2) £X5U (2 4) T0fig*r 
oT, tt : RAM. 

*x>&ifi, 

[sj#jh3] mmm <io jbcofs® (22) &wis 

f Zfite-Cfr-o-Z : mi&iZftl8 (16) ^i^T5g 

(IS) Sr^/fc^a&PS : Mttx<y?>>/ - X h ty 
©±ffiUB2««*JB (2 0) ft»ifc**ft»T*t>T. 
MEffi2tt«frfftt±SR**T*. t:50*»;« 
EffiiR«{*ffl*#UTyW7*JBj**-S&» ; fi»Sm2 
Re#«*ftU"Cfflstetth i/>^*fBfc-r*&«T* 

(BE^-f 7ttME«2tt* b V >^TCS 
i: :^ oft* ; HEfiSMK h l/>f * AtflJE/^ 
-f 7«KKU71*»att*ft» : iffi/w 7rt . tt 
sBtB3&£ h Uy^fys ffiE82Rtt{*J|0>fflE.t&S 
0>Jt, iitfUBMUTlOiCIII (2 2) 
*R» ': &£tfttE8M (2 2) (2 4) tf«f 

■ ftM. 

K4»tt h 'J 7 , /-**J:tf*IK*6lll*a*X. " 
ME»fl©~«#A<. mfc/W7*>«fctf»EWStttt b 

«ca-&l»E«B©-»4»4, ^S^ns. dt£#&£ 
[0 0 0 1 ] 

ttt, mtz*ftw\t. mm^ (io utas&ft-rsi 

IHtWRTSfca&izefefflSn*, *$S&8ii\:<fo> *x> 
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2 

K. 7>^nC7A - ^X>&igfccfctf 7JUi^fflgft)S: 
£/uTV>*X7 U RAM £ KITS. 
[0 0 0 2] 

[SgBJJO?r£] MH2««@?&X¥ (IC) Kftftl*. 

(io rtfcfcfl*ft*£fc#T*fc)ttLi>fta5 

*&«Ie]?& (IC) «S'»tt©fc*lcf)Effl*n«*a&4 
(Cu) . mtfi* 7A>5XtfA0±<O 
xl/nP7<^l/-> 3 >ICtt«J:tfttEiRaB«S 

[ 0 0 0 3 ] «fiB«ttfHOffiStt«!a<. SUSE 

20 SffSLft^. r:<7>«IS^SflaTSfc«>i^ ffl(0ft¥« 
(CMP) , SM*0MJ:<Dffl<D4BEK**tf> 

WSffJg (CMP) X7U*l«JHi*»T^«, 

[0004] y^ai^^wi^^^iTt^^^c. x 
7 »JrtO*ft»t LTH:0i*>H,P0. o5fea>i^t«fflr 

r>«R*Wlt5fc«)l:H:0 : . KlOi. Ce(S0,h, Fe(X 
30 0,)i* < tmiFc(CN),CO'5ft©10€:ffiffl-r* t;, ft 
tttt«T**. R^WRtXfTf *fc*fc, HXOi. HN.O 
H*fct4KMii0i<DO^C01O€:ttffi-rSC: £{4. ft*Dr£ 

CMPIH«:5gJll/«fc ^^CMPX>y-7*C«toT, £ < R 

14, BiiOMaffBttBfeliitttt*?*:. 
[ 0 0 0 5] &fl(Diei&ftft«tKALft 

J:ffT/W * ■ -f-ib (3) Btf^SttflfJ 
8(4) BlWCSfttttt (5) &{fc«J <«ffc«l±. 

[ 0 0 0 6 ] LfctfoT* »©«att«*HJBT^fc» 



( 

3 

[ 0 0 0 7 ] 

¥86tt»0»tt («AtfK-f *>**fctt7JUa-*) 

(triazole derivative)^, fflfiff 
[ 0 0 0 8 ] Ccofft^fHfflOX^ 'JcDffiffi^, fc!s&<i; 

^7>JOttffl**W*.»jhO»pItt**** (high 
al lowing) (5, §BcDX*-f >U< K^-fi-f 

[ooio] Hi-sfctt. ra**-*iifliiHi» (io <ofc 
■ra. bib. »«i2**T**w*iittio*HiR-r 

^u-* (soi) ««. G*Hb&£&£> xe**->*JL- 
[0011] H HI fc^TWCHSSS fitted*, ffl^O ■ 
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tfffiftag«r/WX (MAtf 3 >^>+K MOSFET, /< 

ilk) ^^^-rsfcs6*c, tt*«jinBKna^KiH«ti 

-f H (salisaidcd) ««) fc<k ^TttEfcitlS LT t> 

[0 0 12] Elite, KS*®16A<tt2tttt«jfiU<Z>J:" 

*JUT, BH0JBI6MU DOSS (furnace) rFv 
• x^Jir ■ • S^IJ Jr - h (TEOS) 

l4*y>TE0SHT**. ttaHSBCfcHT. ffll6li(KR 
S^s #D»*X7* • ^'Jir- h- ♦ (BPSC) , 

7vfcTE0S (FTEOS) . *1 . 

>^/* h P - A-2000:*>yx hP-ACDKB<DfflKL* 
0, f^SSKMIl &SJB£K)<fc:^&3r (CVD) fci 

ot, &mwtzrttfizt\z>* 

30 [0013] Xv9->if ' X h y ^® lSli, JBI6 

Bftttttta^^xy ^>ya'8E€*-r %>mv>&o \z. 

Illlt ^5XT'I>A>^Htfc* (PEN) , y'J 
XJ > • 3f + x^-f h7-f H (SiOX) tn60)ft* 

[00X4] Xy9-># • X h^^®18CD^fi3cCD't<^ * 

7*hUvy57-r v ^aa^^tftSJfewx^/^^^ti" 
B«X7 "JlJAtfC CTttSf aifS.<4* -ffl 
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[0 0 151 EWJH22tf. JBI6C**A-f yuan 

rt^<tzxiB2o«)ffiS:ttttflaprtic, B20<&±«BB.h(c« 

f«$U6tlS. Ellfcfctf *B220»J«{4. BlWt'J7 

*>*;i>flfctt. 750afc.au ?^>*^>yx 

0, 300^>yx K D-A<k<Z)P^l:*S. A'»J7ffl(4, * 10 

Mtttt* aWfc/t'J7*<»ft4*t**0. *-0«O«c«E 

[0 0 16] /tU7B0Krt0fc* (CV 

D) X*lte> A'U 7Jla)±«)fBH*^J«T^fc*JC, fij 

^OfHBtt, ftBWfctt. »4fc*5UT1000 
-3000sr>y* hD-AOMfflt**. CO*tt«tt. 
MfrfciB/i <*ttto6l(Blctt»fctt0BlT*fcttBT 

*a. ^niciD^tx, r©cvD«itt. '>ft<t*>-f> 

ft lcf£ fig-fa BlC««Stt6ftfc/tU 7B tfc 

^«tffiSlcfffflLTt>J;U. CVOfHBJi, fE<ojg<ZM 
*>ftfcH:/7X7 (IMP) £fcttft£&IMPB£B£ft 

[0 0 17] IMP**tf/tfc»iCVDlPIBeO»*«>», « 

£&W\Z. ttaWC, :fc<fc*-7J0Q-15.0Q0#>#X h 
ft*. B«^y*tS*lftlPltt. S6»fc«*fcttiHSfifc 
[0 0 18] H2B. BlttftiBllAWbltMBttttJAa 

ccmp) y-;b©*fcEBaft*wt*B*-r*. sico 

fflB22tt. H2CTH*Lfc*5fcEB**u <fc#M« 

MWffFgt (cmp) ^5ij24c*eaft*< 

W»^yK26l4> X5U24t»ei-SJ:^lcKK4ft, 40 
&fcSM{C0fcU B22©±Wttfc0»»«tffc¥tt/« 

[0 0 19] EI2Fi, ®227&^^fi£*ft*K<k^^€>ft 
£Ig22a&ia^*f B22al4, efb^@"C*0> 
*7 'J2*KB22£BffiT*c:£KJ:D®jS3fta. *K 
(HC. JH24ti, HlETHiKLfcJiOlcBliatBSET* 
fc»B2 2cDWl»±««#*B<k**6»ft«t**f. * 
7 U 24rttf>ft!l<0{t^W®li, U 24CB22afcB**T 

fc46(zfc*«(cB22a*s*-r*. ^nizm^r, mm 
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it!4flFfg$lx^ U B22a»£EfcB22aCDl*S& 
fi&L&tf ZtztblZ. SJfc£ LTB22a<Btt«Wfftt£-ir 
B22a*«fctf*«»ftCiiBa)it*W>!cKfk*ict«» 
S^^bt, a*Wfeffl<k*MK«WWffi (CMP) £nj 
IISfcTSfcJ&l;:, Jg22a(D±g?®f4, »5SSn«. 
[ 0 0 2 0 ] ia2K*^TH^Stt*X7U 2414. Kffc 

aj. #ju#>&& (w*.tf*x>B*> ■ 8fS9U7'j 

tt. »Bfc*«* (HiO,)" r**. M0ttJI&tt&Rfc±t 

KiO7> : £-0'A • *x>Bta*fc«4*x>E#.'J 2 
A) (OSt^l^*^. Al>fl»*&.fctf¥fflfl;{cfS 

*<b LT/cCS C <t **»WJC3KL3tft«WW«S>Jll7^ 

5*WB3iJT»*, 7)\s*-*mmm (a l urn 

inn abrasive) <Dtt£> Viz. &ft\t*tllZ 
JDXT, -> U WBSJ (silica a b r a s i v 
e) ^O^ITU^. Hie, ffiSCO h U 7 7-^iTx 
h »J 7*/-JHsaii. 77'J l:io^§:t 

A (1. 2. 4- Iriazole) fcSBjtaf £ r 1 14, Effctt h 

.tot, «©¥aft*<attft:t**iT^&t^5 
*ft*ft«W«t*«*i. »J-r ^J- >?K (H:0) *fci47^ 

[ 0 0 2 1 ] -Bfc, 'J 240)fllfkin (H:0 : ) tt, ft 

5.0SS/Wt> h-0.2Sfi/<-iz: > h<z>ttS»»iart 

0»5,.»MU7>J <7JV3^-»»») 14, X7U24 
©*J:*i2.oaB/t-'- 1 > b -*ck-tl.0Bfi/^--fe> 
KX$>^>. Etc- SB© h 'J 7'/-JU*fctt»*Wtt h 
U77— (iriazolederivative) (4, ^ ^ 0 24 CO 2, 0 
li^-t> h-*3«fc*0.05fia^-t:> J:5 
(CX^ »J24rttCflt*SLTt>ckU. "J 24 
^T^)C014, «««CK<*>*"*J:tf/*fcF47JU3 

[ 0 0 2 2 ] JTj8&«SsK*3^T, iSW/iffl (Cu) Pfg 
^. i.OBJft/t— fe> hti.ili;t-t> h t coiKicott 
m<D&8tik*%** 0.8ttfl/<--t> K tl.3BB^— fe 

> htoBao)«Hrt<oim«<D*x>«iaaa. 2.oie.fii 

<07^S^IB»5, *$J;-?r0. lfii^-t> h £0.2ffiiil/t 
iSAS (remaining balance solvent) ^tEll/i> i^ft^ 

^tK, I. IBB^ — -fe> h • 7>q&zi^A - i7X>flg 
i&* 3. OlE^-t > h • 7 ;u a ^ • * ^> U , 0, 1 zffviit 
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CH:0) t 1 **. 

[ 0 0 2 3] @3(i, W{CEI^$tl/clS22a^X7 U 24«C 

^cuw^x? u tea? e>sna) te&Arwg?^ y F26 

fc, $$tt20cD±iCft£Jg22ca£#ftJP^f;i:, Ji220$ 

[ 0 0 2 4 ] 04li, 'J24*ffifflL/T^*ffc*«« 
WlWWm (CMP) tR«5tttt28j&t, BUlC** ft* J; 

28tt»ffcS*i*. «B22<3:*-/* • 17 

ffiSt4«28K*S*£&0f#5. hUJ^AOSaSfc 20 
I2CMPX 7 'J 1*1 <D h U 7r/-JHR£ttA««fflBttJ«28fl!) 

toWTftH. B4t). ff^MKft:ttS22c^ffiSttMJH28 
[ 0 0 2 5] H5tt, m-4Kfc^T0*$ft£ffl9f&K 

ffc»W*S*fT-r*fc»fc. JB2*5U3Q*«fctf»2«a 30 
/tyF32tt. &2 C)IPftff**lTr*fc»JC, ¥#&ta 

K26ttni;c»py-A±©ni;/ty h t? * ^ t t> 

cfcU. /tyH26, 32ttft1*te*ft*CHPy-A'J: 

ORftSaBAy KTftOit*. X7'J 30*5 J:tf 241*. 

T*»fc«o»ag«tRtt*««aft*n«-3?, xsu24 

U30tt, JB20^fif lr\±««»(DS4*W^»S«:Plffi 

t:, «2o^t>5-««asn*c<fc«>»t^fi>sc-«» 

[ 0 0 2 6 ] HBfcH^T, Mxa-f >U-f PMStttt 
12. CCT«*£41*fflCHPX7 'J fctefflf* 

[0 0 2 7 ] *»^75<m*«A:*»(W&*BaUTiai:* 
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{ffclECYD (LPCVD) % y^XT ' X>A>X hCV 
D (PECVO) . MMI^ii (PVD) , ft**6-3*S, X 
/Vy * U >$\ &£cDcfc?ftft!l0xtf v >#iite, 

HrO,a»oft!|©Kft:»iftttffl-r*c:i:*«r*. d r 
[ 0 0 2 8] 0<2fS£lt:43£tf^raffc<afc*6fc, igffiK: 

*JH#SliHiIFO + ?IS0iB3*i*. 
[0®oRS¥/j:i«W] 

[01] **Wfctt-3fc. fls¥«*tt«W« (CM?) Xv 

[■2] *»wi:a^ft, ifc^wm^wwBg (cmp) X7 

[03] ♦ BfflfciiE^fc, fftftnattttffJH (CMP) X7 
'J £flSJBUT*ttlglK (IC) ±fciHffiStttt£raBfc't* 
*iSO»rlBia. 

[04] *3ftWfc:ffi-3fc. ft^Wt8t*«W£ (CMP) X7 

y*«fflLT*fHB» (io ±*c«*B2tt«€»« , r* 
[m] *»w»cff-3fc, it¥to9kWbmm <cmp) x? 

»J*«fflLT*ll«i|5JB (IC) ±<ZfH«S»«**JBrt-rs 

I2S« 
14® 

i8x»>^>y • x h >y rfm 

20HSS#B 
22Sig® 
24X5 'J 

30»2X^ 0 
32JS2W«^ -y H 
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if, *">/\*~ • 1 2 1 • -tfOX 
<72)J8 9!# tf>>> h • 

>A'-5 2S-ys'J-K*103 

x 7 ;U 6 3 1 5 

(72)»W# ^xJUv- • ^> 

7* U^^*IftfXW75^ 
V'Jt7'l/->1 4 0 3 3 

<72)»W# ;* U 7lt * 7U^> 

i7s bA*fyh* 67 

7/ U*ft*B7*n«5!)>l { 
A-£+M H • tf-*JM 1 0 

ji/ h > • y ^ 7 • ■ P 

4 0 6 

(72)RH# 5>X • • 

7* 'J^SiRSm^-^f 
A---D-K8404 
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